To explore the prevalence of disordered eating attitudes among the students of the Princess Nourah Bint Abdulrahman University (PNU), in Riyadh, Saudi Arabia. In this cross-sectional study, 396 (18-24 years) undergraduate students from the PNU were requested to participate, after acquiring their verbal consent. The two-part questionnaire included the demographic and anthropometric data like age, weight and height in the first part, while the assessment of the disordered eating attitudes according to the tools listed in the Eating Attitude Test 26 (EAT-26) were included in the second part. A total score of 20 or more on questions 1-26 was classified as being at risk of eating disorders. The study showed 145 students (36.8%) in all, fell under the class of high level of concern for an eating disorder, registering a score of 20 or higher on the EAT-26. With respect to the EAT score among the BMI categories marked differences were evident on the EAT items, feeling extremely guilty after eating, occupied with a desire to be thinner, burning up calories during exercise, preoccupied with the thought of having fat on my body, eating diet food, feeling uncomfortable after eating sweets and engaging in dieting behavior, having gone on eating binges where I feel I may not be able to stop and feeling that others would prefer if I ate more food and other people think I am too thin. Besides, in comparison to students with normal weight, students who were underweight, overweight, and obese exhibited considerable disparities on the total EAT score. More than one third (36.6%) of females at PNU university, Saudi Arabia had disordered eating attitudes. The present study revealed that female students require awareness regarding proper nutrition.
Introduction
Eating disorders (ED) rank high among the most prevalent psychiatric problems, adolescent girls are experiencing today, where they develop incorrect attitudes to their body weight and shape, as well as entertain distorted perceptions of body shape. [1] [2] [3] The core characteristics of EDs include feeding and eating disturbances and a distorted understanding of body image, causing extreme eating and/or purging behaviors that can result in conditions of severe underweight or in some instances overweight. 4 Information from several sources show that the symptoms of eating disorders are a common occurrence among college populations, with eating disorders evident among college-aged students estimated to be in the 8% to 20.5% range. [5] [6] [7] As young females in particular, are excessively concerned with their body weight and highly sensitive to their appearance, they follow modified diets that can be very harmful to their nutritional status, thus making them more susceptible to eating disordered behaviors, than young males. 8, 9 The EDs include a spectrum of conditions like anorexia nervosa (AN), bulimia nervosa (BN) and binge eating disorder (BED), regarded as the third most common chronic health condition affecting adolescent females. 10 From an epidemiological study it was obvious that AN and BN together rank as the 12 th leading cause of disability adjusted life years (DALYs) in females aged 15-19 years in high-income countries. 11 It has been found that eating disorders affect every single body organ. Such patients may contend with more serious cardiovascular problems, infertility, digestive disorders, insomnia, anxiety, depression, suicide, fatigue, pain, and limitations in activities, caused by poor musculoskeletal health. Further, among the psychiatric diseases, eating disorders have the highest mortality rate. 12, 13 Among the more serious psychiatric illnesses linked to disordered eating and distorted body images are anorexia nervosa and bulimia nervosa. Each eating disorder has a unique symptom profile and body features. 14, 15 Bulimia nervosa triggers frequent bouts of overeating associated with a fear of weight gain to such a degree that eating is followed by purging spells. 16 Binge Eating Disorders reveals features similar to bulimia nervosa with respect to binge eating; however, these patients do not always purge post overeating episodes. Those suffering from established anorexia nervosa are usually dangerously underweight because they believe that they are overweight, which induces them to practice ongoing self-starvation. 16 The eating disorders cause hypertension, slow pulse rate, ultimately, starvationinduced death, cardiac arrest, and sometimes even suicide. 17 Only a few studies on the prevalence of eating disorders in Saudi Arabia are available. 1, 13 It is disturbing to note that a marked number of collegeaged students exhibiting the symptoms of EDs have never been diagnosed, nor do they themselves seek treatment. In fact, it appears that the screening and early identification of disordered eating behaviors among college students is an urgent need to provide safe treatment and recovery for those individuals with EDs, either to avoid and/or reduce oral health sequellae. 18 The present study aimed at exploring the prevalence of disordered eating attitudes among the women students of the Princess Nourah Bint Abdulrahman University (PNU), in Riyadh, Saudi Arabia.
Methods
A cross-sectional survey was conducted at the PNU (all women university), Riyadh, Saudi Arabia, from November 2018 to January 2019. After verbal consent was acquired, a total of 396 undergraduate students from the PNU volunteered to participate in this survey. To be eligible for participation in the study, the candidates needed to satisfy the following criteria: 18 to 24 years of age and residing in Riyadh. Pregnancy and those individuals with diagnoses of chronic disease were excluded. The study protocol was approved by the Research and Ethics Committee of Princess Nourah Bint Abdulrahman University, Riyadh, Saudi Arabia (SN 18-0366).
The two-part questionnaire required demographic and anthropometric data like age and type of college, weight and height in the first part, while the disordered eating attitudes were assessed in the second part. The Arabic version of the Eating Attitudes Test 26 (EAT-26) used in this study has been validated previously. 19 The participants wearing light clothing and no shoes were evaluated with respect to weight and height using a digital scale and a portable stadiometer. Body mass index (BMI) was calculated as weight (kg)/ height square (m 2 ) and the participants were classified as underweight (BMI<18.5), normal (18.5≤25), overweight (25≤30), and obese (BMI of 30 or more). 20
Eating Attitudes Test (EAT-26)
The EAT-26 is a standardized, popularly utilized estimate of self-reported symptoms of eating disorders. In 1982, it was updated and this published version is both reliable and valid. 21 It contains 26 items including three sub-scales namely, dieting, bulimia/ food preoccupation and oral control.
The EAT scale as mentioned covers 26 items with 3 subscales: dieting, bulimia/food preoccupation, and oral control, whereas the subscale scores were computed by adding up all items assigned to that scale, as follows: dieting (13 items); bulimia/food preoccupation (5 items); oral control (7 items). Each item is provided with a 6-point Likert scale to make the relevant selection. Calculation of the total score of items 1 to 25 is as follows: the scales of "always", "usually" and "often" were assigned scores of 3, 2, and 1, respectively, while the other three scales (never, rarely and sometimes) were scored zero. Inversely, the scores of "never", "rarely", and "sometimes" in question 26 (enjoy trying new rich foods) were attributed scores of 3, 2, and 1, respectively, while the three other scales were scored zero. The total score was in the 0-78 range. A total score of 20 or more on questions 1-26 was classified as being at risk of eating disorders.
Statistical Analysis
The data were submitted to statistical analysis employing Microsoft Excel 2013 (Microsoft Corporation; Seattle, Washington, USA) and the Statistical Package for Social Sciences (version 22, SPSS Inc., Chicago, Illinois, USA). Descriptive statistics were presented as means, frequencies, and percentages. The t-test was performed to evaluate the age and BMI differences in the EAT-26 mean scores. The mean EAT-26 differences of different age and BMI groups were analyzed using the one-way analysis of variance (one-way ANOVA). The Tukey post hoc analysis was done to determine the statistical significance among the different BMIs and different age groups and a p value of < 0.05 was considered statistically significant. Table 1 lists the characteristics of the participants of the study group. The majority fell in the category of 19 years (24.6%). This study revealed that 58.6% of the participants came under the normal category (BMI 18.5-25), while 10.7% were included in the underweight category, and 20.8% of the participants were in the overweight class (BMI >25-29.9) leaving 9.9% in the obese category (BMI ≥ 30). Table 2 shows the results of the participants who completed a questionnaire and expressed their experiences with the EAT score. Their statements regarding dieting and the impulse to vomit after meals revealed a higher mean score (2.08 ± 1.14), followed by terrified about being overweight (1.58 ± 1.2) and burning up calories during exercise 1.09 ± 1.22. With respect to the scale items of bulimia and food preoccupation, preoccupied with food displayed higher means (0.83 ± 1.08) followed by food controls life (0.74 ± 1.14). For the oral control subscale items, avoid eating when hungry, the findings revealed higher means of 3.00 ± 0.70 followed by taking longer than others to eat meals 1.09 ± 0.69. Table 3 lists age wise and BMI wise the differences in the EAT-26 score (dieting). No difference on the EAT score was noted for age. However, with respect to the BMI, marked differences were observed on the items feeling extremely guilty after eating, occupied with a desire to be thinner, burning up calories during exercise, preoccupied with the thought of having fat on my body, eating diet food, feeling uncomfortable after eating sweets and engaging in dieting behavior and having gone on eating binges where I feel I may not be able to stop. Table 4 lists age wise and BMI wise the differences in the EAT-26 score (bulimia/food preoccupation scale items and oral control). No difference on the EAT score was noted for age. However, with respect to the BMI notable differences were seen for the items, feel that others would prefer if I ate more and other people think that I am too thin. In comparison to students with normal weight, the students who were underweight, overweight, and obese showed noteworthy differences in the total EAT score. Figure 1 shows the distribution of the study population according to their EAT response. A total of 145 (36.8%) participants achieved a score of greater than 20 on the EAT scale. Other people think that I am too thin. 0.97 ± 1. 25 15 I take longer than others to eat my meals.
Results
1.09 ± 0.69 19 I display self-control around food. 0.55 ± 1. 12 20 I feel that others pressure me to eat. 0.86 ± 1.05 
Discussion
The adolescent period is considered a window of vulnerability to acquire eating disorders, as this is the time when concerns about body image increase. Females in particular become intensely conscious about their body image and nurture a strong craving to be thin. They adopt unsuitable methods to lose weight, which ultimately leads them to experience eating disorders. The present study aimed at studying the occurrence of eating disorders among the female university students in Riyadh, Saudi Arabia. The most significant outcome of this study was the fact that 36.8% of the students fell under the category of high level of concern for an ED, scoring 20 or more on the EAT-26; this result concurs with the findings from recent studies, for instance 37.6% and 36.4% in Bangladesh and Oman, respectively. 22, 23 Research done in Jordan revealed that 45.2% of female college students needed screening for EDs. 24 The United Arab Emirates reported a 20% prevalence rate among the female students from two other universities in Abu Dhabi and Sharjah. 25 The current study shows a slightly lower prevalence than that reported by a study done in Saudi Arabia in 2015, in which 32.9% of the female students achieved scores above the cutoff level of 20, employing the same assessment tool. In another study done on 314 adolescent females (15-19 years of age) from four schools in Arar city, Saudi Arabia, 25.47% of the participants were reported to be in the class of high level of concern for an ED. 1 A recent study from Dammam, Saudi Arabia too revealed that less than our results, 29.4% of preparatory-year Saudi females were classified as high level of concern for an ED. 26 However, arriving at a definite explanation for the differences in the prevalence rates of ED among young women residing in Saudi Arabia or the Middle East poses greater difficulty because of the insufficient research studies on the epidemiology of EDs being done here. From a cultural perspective, Miller et al., states that the ED prevalence rates will certainly show variations across different races and ethnicities and will change over time in response to the way the national culture develops.
Research conducted on the ethnic differences in eating disorder symptoms and prevalence has produced only conflicting conclusions. Some studies record that specific ethnic groups register a higher prevalence of a particular symptom; others report that members of that specific ethnic group show a lower prevalence of the same symptom. 27 However, it is noteworthy here that from a clinical viewpoint, the EDs act as a crucial cause for the morbidity and mortality in adolescent girls and young adult women due to drastic alterations they adopt in their eating behaviors. 28, 29 Obesity is very common in the Middle East and several Arab countries, including Saudi Arabia. 30 Given that obesity is one of the prime driving forces for disordered eating attitudes, it is not a surprise that EDs are on the rise in the Arab populations, including those of Saudi Arabia. 28, [30] [31] [32] In the present work the mean BMI of the study population was found to be 23.2, which exceeds the reports given by Szweda and Thorne (22.0). Besides, the respective BMIs of ≥ 25.0 (overweight) and > 30.0 (obese) reported in 20.8% and 9.9% of the participants in this study were higher than the reported 10% and 1% of the female university students in India. One study conducted on students in Thailand also registered lower rates for the underweight and overweight classes, of 5% and 2%, respectively. 33 However, in the present study, the rates were markedly less than the reported rate of 35% for overweight or obese among university students in the United States, while a study done prior in Saudi Arabia recorded 31% of the subjects to be overweight and 27% underweight. 34 It was significant, that in this study, 58.6% of the participants were identified as being in the normal category . This study also noted that with respect to the EAT score among the BMI categories there were important differences in the items, (a) feeling extremely guilty after eating, (b) occupied with a desire to be thinner, (c) burning up calories during exercise, (d) preoccupied with the thought of having fat on my body, (e) eating diet food, (f) feeling uncomfortable after eating sweets and engaging in dieting behavior, (g) having gone on eating binges where I feel I may not being able to stop, (h) feeling that others would prefer if I ate more food and other people think I am too thin. Besides, in comparison to normal weight students, students who were underweight, overweight, and obese exhibited considerable disparities in the total EAT score. The findings from the present study indicate that the BMI together with the concerns about body shape might be a more effective screening tool for the detection of eating disorders among the female students in the Saudi context.
Limitations
Although the current investigation was characterized by some limitations such as having only one study center and limited independent variables they can be overcome by performing this study on a larger scale; despite the limitations cited, the present study offers valuable data regarding the eating disorders prevalent in the young female student population in Saudi Arabia. However, more studies are essential to verify the current findings.
Conclusion
Conclusion and research recommendation In conclusion, the study found that more than one third (36.6%) of females at PNU university, Saudi Arabia had disordered eating attitudes. Also, this study highlighted that women university students require greater awareness with respect to proper nutrition in relation to body weight. Prevention programs that facilitate reducing the development and influence that these disorders exert on the students need to be executed and evaluated.
